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(57) ABSTRACT 

A control station manages available channel counts in base 
stations, and notifies each base station of the available 
channel counts. Each base station compares the priority 
values of the respective base stations which are obtained by 
adding the available channel counts notified from the control 
station to the pilot reception power vahies, in a mobile 
station communicating through a radio path connected to the 
self-station, which are related to the respective base stations. 
The base station then performs handofif processing to switch 
the radio path connected to the mobile station to the base 
station with the maximum priority value. With this 
operation, the traf&c can be di^ributed without increasing 
the base station facilities and requiring complicated and 
cumbersome control^ thereby providing stable communica- 
tion services. 
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MOBILE COMMUNICATION SYSTEM, BASE 
STAHON, AND BASE STAnON 
CONTROLLER 

BACKGROUND OF THE INVENTION 5 

The present invention relates to a mobile communication 
system of a cellular scheme such as a automobile telephone 
system or a portable telephone system, and a base station 
(BS) and base station controller (BSC) which are used for 
the mobile communication system. 

It is generally known that a radio wave emitted &om a 
given radio station is attenuated in proportion to the power 
of the distance from the radio station. For this reason, 
according to the cellular scheme, many base stations are is 
distributed to form cover areas called cells, and each base 
station takes charge of the mobile stations in each cover area. 

In such a cellular scheme, when a mobile station moves 
between cells during communication, the base station taking 
charge of the mobile station changes. In this mobile com- 20 
municatioD system, handoff processing is performed to 
change the base station that coimects the radio path to the 
mobile station. 

In general, handoff processing is performed to connect a 
radio path between the mobile station and a base station with ^ 
a higher reception power on the basis of the reception power 
of a transmission signal received by the mobile station from 
each base station. More specifically, in a mobile communi- 
cation system using a CDMA (Code Division Multiple 
Access) scheme, each base station transmits a pilot diaimel. ^ 
Eadi mobile station measures the reception electric field 
strength of each pilot dianncl that can be received, and 
notifies the base station that connects the radio path to the 
mobile station of the measurement results. The base station 
compares the respective pilot recepticm powers (the recep- 
tion electric field strengths of the respective pilot signals) 
received &om the mobile station of which the base station is 
taking charge. If there is another base station that has a pilot 
reception power higher than the reception electric field 
strength of the pilot channel transmitted by the above base ^ 
station,, handoff processing is executed to shift the charge of 
the mobile statkin to this other base station. 

FIG. 1 ^ows the distribution of pilot reception power 
associated with adjacent base stations A and B which 
transmit pilot chaimels with the same transmission power. 

As is obvious fitom this graph, the pilot reception power 
of the base station Abecomes equal to that of the base station 
B at a point C as a middle point between the base stations 
A and B. The pilot reception power of the base station A ^ 
becomes larger than that of the base station B at any point 
closer to the base station A than the point C. The pilot 
reception power of the base station B become larger than 
that of the base station A at any point closer to the base 
station B than the point C. Consequently, the handoff execu- 
tion boundary between the base stations A and B is the point 
C, i.e., the middle point between the base stations A and B. 

When, therefore, base stations are arranged as in FIG. 2, 
if eadi base station has its communicative area within the 
circle indicated by the dashed line in FIG. 2, the cell formed 5q 
by each base station falls within the hexagonal range indi- 
cated by the solid Hoe in FIG. 2. 

Since the transmission power of each base station is 
almost fixed, each cell is fixed to the state ^own in FIG. 2. 
For this reason, even if the traffic in a specific cell is larger 65 
than that in an adjacent cell, when a mobile station that has 
been located in the adjacent cell moves closer to the base 
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Station that manages the specific cell, handoff to the base 
station in the spe^c cell must be performed. As a result, 
traffic may concentrate on the specific cell. 

For example, a method of locally forming a small cell 
(micro-cell) at a portion, in a cell, in which the traffic is 
heavy may be used as a method of preventing traffic con- 
centration. In this case, however, many facilities must be 
added to the base station, and the coexistence of cells 
(macro-cells) and micro-cells results in complex, cumber- 
some control. 

As described above, according to the prior art, since the 
size of each cell is fixed, traffic concentration on a specific 
cell caimot be avoided. 

If micro-cells are formed to prevent such traffic 
concentration, the base station facilities mu^ be increased, 
and complex, cimibersome control is required. 

BRIEF SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a mobile communication system which can distrib- 
ute traffic without increasing base station facilities and 
reqiiiring complicated and cumbersome control, thereby 
providing stable communication services, and a base station 
and base station controller which can implement the mobile 
conununication system. 

According to one aspect of the present inventbn, there is 
provided a mobile conmiunicatioa system in which a plu- 
rality of base statioi^ are distributed such that a communi- 
cation range of each base station overlaps communication 
rangies of other adjacent base stations^ and handoff control 
for a mobile station communicating through one of the 
plurality of base stations is performed on the basis of 
reception powers in the mobile station which are related to 
predetermined signals output from the respective base 
stations, the system comprising: means for determining a 
base station that should take chargp of the mobile station, for 
which the handoff control is to be performed, on the basis of 
reception powers in the mobile station whidi are related to 
predetenziined signals output from the respective base sta- 
tions and traffic amounts in the re^ective base station^ and 
means for performing handoff control to allow the mobile 
station to perform comimmication through the determined 
base station. 

In the above system, the base station determination means 
preferably selects a base statk>n on the basts of priority 
values obtained by adding predetermined correction values 
correspondii^ to the traffic amounts in the respective base 
stations to reception power values, in the mobile station for 
which handoff control is to be performed, which are related 
to the predetermined signals output horn the respective base 
stations. In this case,, the base station determination means 
may adopt, as a priority value,, a reception power value in the 
mobile station which is related to a predetermined ^goal 
output from a base station whose traffic amount is smaller 
than a predetermined value. 

The above system may further comprise correction value 
generating means for generating a correction value that 
changes with a delay upon a change in traffic in each base 
station, and the base station determination means may use 
the correction value generated by the correction vahie gen- 
erating mears to select a base station. 

The above system may further comprise correction value 
generating means having a conver^on table for converting 
a traffic amount in each base station into a predetermined 
correction value, and the base station determination means 
may use the correction value generated by the correction 
value generating means to select a base station. 
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In the above system, the haadoff control means may be in the respective base stations; and trafSc amount notifica- 

prepared in each of the plurality of base stations and perform tion means for, in response to a request from any one of the 

handoflfcontrol for a mobile station conmiunicating through plurality of base stations, notifying the base station as a 

the base station in which the handofiT control means is request source of the trafSc amounts in the remaining base 

provided. In this case, the above system may further com- 5 stations, the trafi&c amouints being used with the reception 

prise a control station for collectively controlling the plu- powers to determine a base station that should take charge 

rality of base stations, the control station comprising traffic of the mobile station for which the handoff control is to be 

amount notification means for notifying each of the plurality performed. 

of base stations of traffic amoxmts in the remaining base [n the above base station controller, the traffic amount 

stations. The trafSc amount notification means may notify lo managing means may managp the number of available.traffic 

the number of available traffic channels in the remaining channels in each base station. 

base stations. jjjg above base station controller, the traffic notification 

According to another aspect of the present invention, means may notify the number of available traffic channels in 

there is provided a base station used in a mobile communi- the remaining base stations. 

cation system in which a plurality of base stations are 15 Additional objects and advantages of the invention will be 
distributed such that a communication range of each base get forth in the description which follows, and in part will be 
station overlaps communication ranges of other adjacent obvious from the description, or may be learned by practice 
base stations, and handofif control for a mobile station of the invention. The objects and advantages of the invention 
communicating through one of the plurality of base stations may realized and obtained by means of the instrumen- 
is performed on the basis of reception powers in the mobile 20 ^q^j combinations particularly pointed out hercinaf- 
station which are related to predetermined signals output 
from the respective base stations, the base station compris- 
ing: means for determining a base station that should take BRIEF DESCRIPTION OF THE SEVERAL 
charge of the mobile station, for which the handoff control VIEWS OF THE DRAWING 
is to be performed, on the basis of reception powers in the accompanying drawings, which are incorporated in 
mobile station which are related to predetermined signals constitute a part of the specification, iUustrate presenfly 
output from the respective base stations and traffic amounts preferred embodiments of the invention, and together with 
in the reactive base stations; and means for performing general description given above and the detailed descr^i- 
handofif control to allow the mobile statk)n to perform ^qjj preferred embodiments given below, serve to 
communication through the determined base sUtion. ^^j^ ^ princq>les of the invention in which: 

In the above base station, the base station determination pjc. i is a view showing the distribution of pilot recep- 

means preferably selects a base station on the ba^ of ^^^^ powers associated with two adjacent base stations 

priority values obtained by adding predetermined correction which transmit pilot channels with the same transmisaon 

values corresponding to the traffic amounts in the respective power; 

base stations to re^tion power vahies, m the naobilestotioD ^ pia 2 is a view showing a general oeU arrangement in a 

for which handoff control is to be performed, which are ^^^^^ communication system; 

related to the predetermined signals outout from the rcspcc- _ _ - . i j- l • t. 

^. . ^ , x_ , "T . RG. 3 IS a block diagram showing the sdicmatic arrange- 

tive base stahons. In this case, the base station determmation . <- u:i • ** ♦ 

means may adopt, as a priority value, a reception power *f commumcaUon system 

value in tte mobile station wMch is related to a pir- « ^ ^ emlxxtosnt of the present invention; 

mined signal output &om a base station whose traffic amount HG. 4 is a functional block diagram showmg the arrangc- 

is smaller than a piedetermined vahie. <»f ^ ^^f^ in the first embodiment of the 

The system may further comprise correction vahie gen- ptwent mvention; ^ ...... . . 

eratingmeansforgeneradngacarrectionvahiethatchanges FIG 5 Bafunctmnalblock diagram showmg the arnmgp- 

with a delay upon a change in traffic in each base Station, and meM of a base station contolkr installed ma rantrol station 

thebasestationdeterminationmeansmayuscthecorrection m the first embodmient of the present invention; 

value generated by the cotrectioa vahie generating means to FIG. 6 is a flow chart showing a procedure by which a 

select a base station. station control section performs handoff use/bonuse 

Hie system may further comprise correction vahie gpn- 50 determination processing in the first embodiment of the 

erating means having a oonveraon table for converting a present mvention; 

traffic amount in each base station into a predetermined nO. 7 is a graph showing an example of a condition under 

correction vahie, and the base station determination means which the priority vahies associated with two base stations 

may use the correction vahie generated by the correctioD become equal; 

value generating means to select a base station. 55 FIG- * is a graph showing an example of the position of 

According to stiU another a^ of the present invention, h^ndofi^ boundary set by the mobile communication 

there is provided a base station controller used in a control fJ^^T according to the first embodiment of the present 

station for collectively controlling a plurality of base stations mvention; 

in a mobile communication system in which the plurabty of HG. 9 is a view showing an example of a ceU arrarige- 

base stations are distributed such that a communicatioa 60 mcnt in a state wherein traffic concentrates on a base station; 

range of each base station overlaps oonununication ranges of RG. 10 is a flow diart showing a procedure by which a 

other adjacent base stations, and handoff control for a mobile base station control section performs handoff use/nonuse 

station communicating through one of the plurality of base determinarion processing in the second embodiment of the 

stations is performed on the basis of reception powers in the present invention; 

mobile station which are related to predetermined signals 65 FIG. 11 is a functional block diagram showing the 

output from the reactive base stations, the base station arrangement of a base station controller installed in a control 

controller comprising: means for managing traffic amounts station in the third embodiment of the present invention; 
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FIG. 12 is a flow chart showing a procedure by which a Each CDMA modulation section 12 has a known arrange- 

coQtrol station control section performs correction value ment including a data generating circuit, a convolutional 

generation processing in the second embodiment of the coder, an interleave circuit, a spectrum spreader, a digital 

present invention; filter, a D/A convater, and the like. In each CDMA modu- 

FIG. 13 is a flow chart blowing a procedure by which a 5 lation section 12, therefore, speech data is subjected to error 
base station control section performs handoflf use/nonuse detection code/error correction code addition processing, 
determination processing in the third embodiment of the convolutional coding, interleave processing, spectrum- 
present invention; spreading processing, digital-to-analog signal conversion, 

mn 1 A ,v « „:™ ck^«r;«„ «f i,^™ f and the like. As a result, the data is converted into an analog 

FIG. 14 IS a view showmg an example oi now the _ . . . , - .t. a i 

_vr 1 L • *ir J u 4 r *u 10 transmission signal In this case, the CDMA modulation 

correction value changes m the third embodiment of the "«*^"^ - . . ^. . * «7 1 u ^ 

nresent invention* sections 12-1 to 12-i respectively use different Wal^ codes 

^ ^, \ ^ corresponding to the re^ective down trafBc chaimels for 

FIG. 15 IS a graph for explammg functions for converting spectrum-spreading processing, 

available channel counts mto corrccUon valuer; and CDMA modulation section 13 has a known arrange- 

FIGS. 16A and 16B are views for explaining tables for 15 mcnt inchiding a convolutional coder, an interleave circuit, 

converting available channel counts into correction values. a spectrum spreader, a digital filter, a D/A converter, and the 

nPTAn Pn nF^rTiiPnON of THF ^* ^^"^ generated by the base station 

DETAILED DE^WIT^^ OF THE ^^^^^ 2I is supplied to each CDMA modulation 

iN VEN HON section 13. In each CDMA modulation section 13, therefore. 

The embodiments of the present invention will be 20 the paging data is objected to convolutional coding, inter- 
described below with reference to the views of the accom- leave processing, spectrum-spreading processing, digital-to- 
panying drawing. analog signal conversion, and the like. As a result, the data 
<First Embodiment> is converted into an analog transmission ^gnal. Note that the 

FIG. 3 shows the schematic arrangement of the main part CDMA modulation sections 13-1 to 13-j re^)ectively use 

of a mobile communication system according to the fiist 25 different Walsh codes corresponding to the respective paging 

embodiment of the present invention. channels for spectrum -spreading processing. 

As shown in FIG. 3, in the mobile communication system The CDMA modulation section 14 has a known arrange- 
of this embodiment, many base statiocs 1 (1-1 to 1-7) are ment including a convolutional coder, an interleave circuit, 
distributed such that each of the communication enable a spectrum spreader, a digital filter, a D/A converter, and the 
ranges Z (Z-1 to Z-7) overlaps the communication enable 30 like. The known sync data gjenerated by the base station 
ranges Z of other adjacent base stations 1. Note that FIG. 3 control section 21 is si:^lied to the CDMA modulation 
shows only the base station 1-1 and the six base stations 1-2 section 14. In the CDMA modulation section 14, therefore, 
to 1-7 adjacent to the base station 1-1 of the base stations 1, the sync data is subjected to convolutional coding, interleave 
and the respective communication enable ranges are denoted processing, spectrum-spreading proces^g, analog-to- 
by reference sjrmbols Z^l to Z-7. 35 digital ^gnal conversion, and the like. As a result, the data 

Hie re^TCCtive base stations 1 are commonly coimected to is converted into an analog transmission signal Note that the 

a control station 2. Other networks 3 such as an ISDN and CDMA modulation section 14 uses a Walsh code for a sync 

a PSTN arc also coimected to the control station 2. Each base channel in spectrum-spreading processing, 

station 1 is arbitrarily connected to other base stations 1 and The pilot signal generating section 15 spreads known pilot 

the other netwc^ 3 through the control station 2 to allow 40 data including a PN code, which is commonly used by the 

a mobile station located in its communication enable range CDMA modulation sections 12, 13, and 14 to perform 

to communicate with other communication terminals spectrum-spreading piocesang of a pilot channel with a 

accommodated in other base stations 1 and the other net- Walsh code, and converts the resultant data into an analog 

works 3. signal, thereby generating a pilot signal. 

FIG. 4 ^ a functioaal block diagram showing the arrange- 45 The analog transmission signals obtained by the respec- 

ment of each base station 1. tive CDMA modulation sections 12, 13, and 14 and the pik>t 

As shown in FIG. 4, the base station includes a control signal arc synthesized with each other by the synthesizer 16. 

station interface section 11, CDMA modulation sections 12 The output signal fiom the synthesizer 16 is input to the 

(12-1 to 12-^ for i traffic chaimels, CDMA modulation analog &ont-end 17 to be up-oonverted into a signal havit^ 

sections 13 (13-1 to 13-]) for j paging cbannelsy a CDMA so a predetermined radio frequency. In addition, the signal is 

modulation section 14 fbr a sync channel, a pilot ^gnal amplified to a predetermined transmission power level The 

generatii^ section 15, a synthesizer 16, an analog firont-end resultant signal is then transmitted from the antenna 18 to a 

17, an antenna 18, CDMA demodulation sections 19 (19-1 mobile station. 

to 19i) for i traffic channels, CDMA demodulation sections The radio signal received through the antenna 18 is 

20 (20-1 to 20-k) for k access channels, and a base station 55 amphfied by the analog front-end 17 with low noise, 

control section 21. Thereafter, w'gnak in the reactive radio frequency bands 

The control station interface section U transmits/receives assigned to the corresponding base station 1 are extracted, 

speech data and control data to/from die control station 2. Each signal is then down-converted into a signal having an 

Upon reception of time-divisionally mult^lexed speech data intermediate or baseband frequency, 

from the control station 2, the control station interface 60 The reception ^guals output from the analog front-end 17 

section U demultiplexes the data, and inputs the resultant are respectively branched/input to the CDMA demodulation 

data to the CDMA modulation sections 12 for the corre- sections 19-1 to 19-i and the CDMA demodulation sections 

sponding traffic channels. The speech data output from the 20-1 to 20-k. 

respective CDMA demodulation sections 19 are multiplexed Each CDMA demodulation section 19 has a known 

by the control station interface section U, together with the 65 arrangement including an A/D converter, a searcher,, an 

control data output from the base station control section 21. automatic gain control circuit, a finger circuit, a symbol 

The resultant data is sent to the control station 2. synthesizer, a de-interleave circuit, a \^terbi decoder, an 
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eaor correction circuit, and the like. In the CDMA demodu- 
lation section 19, therefore, a reception signal is subjected to 
analog-to-digital signal conversion, de-spreading 
processing, integration processing for a 1-symbol interval, 
symbol synthesis, de -interleave processing, Viterbi 5 
decoding, error correction processing, and the like. As a 
result, each signal is converted into reception data. The 
respective reception data are input parallel to the control 
station interface section 11. Note that the CDMA demodu- 
lation sections 19-1 to 19-i use different Walsh codes cor- lO 
responding to the respective up trafSc channels for 
de-spreading processing. As a result, each CDMA demodu- 
lation section 19 extracts the reception data that has arrived 
through a corresponding up traffic diannel. 

Each CDMA demodulation section 20 has a known 15 
arrangement including an AID converter, a searcher, an 
automatic gain control circuit, a finger circuit, a symbol 
synthesizer, a de-interleave circuit, a Mteibi decoder, an 
error correction circuit, and the like. In the CDMA demodu- 
lation section 20, therefore, a reception signal is subjected to 20 
analog-to-digital signal conversion, de-spreading 
processing, integration processing for a 1-symbol interval, 
symbol synthesis, de-interleave processing, Viterbi 
decoding error correction processing, and the Hke. As a 
result, each signal is converted into reception data. The 25 
respective reception data are input parallel to the base station 
control section 21. Note that the CDMA demodulation 
sections 20-1 to 20-k use different Walsh codes correspond- 
ing to the respective access channels for de-spreading pro- 
ces^ng. As a result, each CDMA demodulation section 20 30 
extracts the reception data that has arrived tbrougb a oorrc- 
^nding access channel. 

Hie base station control section 21 establishes paths using 
down and up traffic channels in cooperation with the control 
station 2 while communicating with mobile stations through 35 
paging and access chamiels^ thereby aUowii^ the mobile 
stations to perform communication. 

This base station control section 21 is mainly formed 
from, for example, a microprocessor, and has handoff con- 
trol means 21a in addition to various general control means 40 
associated with the operation of the base station described 
above. The han^ff control means 21a performs control 
processing to dynamically diange the degree of facilitating 
handoff processing in consideration of the number of avail- 
able traffic chaimels in eacb base station 1, in addition to the 45 
reception electric field strength ^ilot reception power value) 
of the pilot signal sent from each base station 1 to each 
mobile station, whidi is notified from eadi mobile station. 

Various phy^cal quantities, e.g., RSSI (Received Signal 
Strength Indicator), SI (Signal Interference), Eb/No 50 
(Energy/Noise), and SNR (Signal-to-Noise Ratio), are con- 
ceivable as physical quantities to express a reception power 
in this embodiment, and any one of them can be used. 

FIG. 5 ts a functional block diagram showing the arrange- 
ment of a base station controller installed in the control 55 
station 2. 

As shown in FIG. 5, the base station controller includes m 
base station interface sections 31 (31-1 to 31-mX n other 
netwodc interface sections 32 (32-1 to 32-nX n vocoders 33 
(33-1 to ^-n), a switdiing section 34, and a control station 60 
control section 35. 

One base station 1 is connected to each base station 
interface section 31, which transmits/receives speech data 
and control data to/from the corresponding base station 1. 
Upon reception of time-divisionally multiplexed speech data 65 
and control data corresponding to i channels from the base 
station 1, the base station interfrice section 31 demultiplexes 
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the data and inputs each speech data to the switching section 

34, and the control data to the control station control section 

35. The re^>ective speech data output from the switching 
section 34 are mult^lexed with each other by the base 
station interface section 31, together with the control data 
output from the control station control section 35. The 
resultant data is sent to each base station 1. 

Hie other network interface sections 32 are respectively 
connected to the other networks 3 through conmiunication 
lines accommodated thereia The vocoders 33 are connected 
to the other network interface sections 32. The other netwodc 
interface sections 32 are used to receive speech signals sent 
through the other networks 3, send speech signals to the 
other networks 3, and perform network control processing. 
Hie speech signals sent through the other networks 3 are 
received by the other network interface sections 32 to be 
supplied to the respective vocoders 33. The ^ech signals 
output from the vocoders 33 are sent to the other networks 
3 through the corre^nding other network interface sections 
32. 

The vocoders 33 are paired with the other network 
interface sections 32. The vocoder 33 encodes the ^)eech 
signals output from the corresponding other network inter- 
face sections 32 into speech data, and supply them to the 
switching section 34. In addition, the vocoders 33 decode 
the speech data output from the switching section 34 to the 
corre^ndirig other network interface sections 32 to convert 
them into speech signals, and supply them to the corre- 
sponding other network interface sections 32. 

The switching section 34 sets paths by switching/ 
connecting arbitrarily pairs of the respective cfaarmels 
handled by the base station interface sections 31 and the 
other network interface sectiors 3E2 under the control of the 
control station control section 35. 

Hie control station control section 35 impkments the 
function of settmg an arbitrary path by collectively control- 
ling the respective portions of the above base station 
controller, and performs control processing for the base 
stations 1 by supplying control data to the base stations 1. 

The control station control section 35 is mainly formed 
from, for example, a microprocessor, and includes an avail- 
able diaimel count notification means 35a in addition to 
various general control means assodated with the operation 
of the base station controller described above. Hie available 
charmel count notification means 35a manages the cumber 
of available tiafGc channels (available channel count) in 
each base station 1, and notifies the base station 1 of 
corrc^ndii^ information, as needed. 

The operation of the mobile oommunicatfion system hav- 
ing the above arrai^ement will be described next 

In the CDMA mobile communication system, a mobile 
station under communication measures the pilot reception 
power at a predetermined timing, and noti^ the base 
station 1 to whk;h the radio padi is connected of the 
measured pilot reception power value. Note that if a pilot 
charmel of another base station 1 can be received by the 
corre^ndir^ mobile station, the pibt reception power 
value associated with this base station 1 is notified to the 
base station 1 to which the above radio path is connected, in 
addition to the above notified pilot reception power value 
associated with the base station 1 to wfaic± the radio path is 
connected. 

In the base station 1, in response to the notification of sudi 
pilot rec^tion power values, the base station control section 
21 of the base station executes handoff use/nonuse determi- 
nation processing by using the handoff control means lla, 
as shown in FIG. 6. 
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Fiist of all, the base sUtion control section 21 calculates 
the sum of the pilot reception power value associated with 
the self^tation and notified from the mobile station and the 
ntmiber of available traffic channels (to be referred to as an 
available channel count hereinafter) of the self -station, and 5 
sets it as a self-station priority value (step STl). 

Subsequendy, the base station control section 21 sets the 
base station 1 other than the self-station corresponding to the 
pilot reception power value notified from the mobile station 
as a candidate station as a handoff destination, and deter- lO 
mines the available channel count of this candidate station 
(step ST2). 

For example, the available channel count of this candidate 
station is determined as follows. The base station control 
section 21 sends control data for requesting the notification 15 
of the available channel count of the candidate station to the 
control station 2 through the control station interface section 
11. In the control station 2, the control station control section 
35 periodically causes each base station 1 to check the 
available chaimel count in each base station 1, thereby 20 
managing the latest available chaimel coxmt in eadi base 
station 1. Upon reception of the control data firom the base 
station 1 through the base station interface section 31 
correspondii^ to the base station 1, the control station 
control section 35 causes the available channel count noti- 25 
fication means 35a to generate control data for notifying the 
designated base station 1 of the available channel ooimt. 
This control data is sent to the base station 1 as the request 
source through the base station interface section 31 corre- 
sponding to the base station 1 as the request source. The base 30 
station control section 21 receives the control data for 
notifying the available channel coimt through the control 
station interface section 11, aixl recognizes this control data, 
thereby determining the available channel count of the 
candidate station. 35 

Hie base station control section 21 calculates the sum of 
the pilot reception power value associated with the candidate 
station and notified from the mobile station and the available 
channel count of the candidate station determined in step 
ST2, and. sets it as a candidate station priority value (step 40 
ST3) 

The base station control section 21 compares the self- 
station priority value calculated in step STl with the can- 
didate station priority value calculated in step ST3, and 
checks whether the self -station priority value is smaller than 45 
the candidate station priority value (step ST4). 

If the self-^tion priority value is larger than the candi- 
date station priority value, the base station control section 21 
determines that handoff processing is not required (step 
ST5). The base station control section 21 determines that 50 
handoff processing, is required, only when the self-station 
priority value is equal to or smaQer than the candidate 
priority value (step ST6), 

Upon completion of the determination processing in step 
ST5 or ST6, the base station control section 21 terminates 55 
this handoff use/nonuse determination processing. If the 
base station control section 21 determines that handoff 
processing is necessary, the base station control section 21 
performs handoff proces^g by a known procedure to 
change the base station 1, to whic^ the mobile station that 60 
has notified the pilot reception power value coimects a radio 
path, from the self-station to the candidate station. 

Assume that a given mobile station is located between the 
base stations A and B, and the measured pilot reception 
power values associated with the base stations A and B are 65 
respectively "100" and "70^. In this case, according to the 
prior art, the base station A is the target station to which the 
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mobile station is to set a radio path. With the above 
processing, in this embodiment, the base station B may be 
the target station to which the mobile station is to set a radio 
path depending on the relationship between the available 
channel count of the base station A and the available channel 
count of the base station B. 

Assume that the available channel count of the base 
station A is "10", and that of the base station B is "40". In 
this case, if, for example, "100" and **70" are respectively 
measured as the pilot reception power values associated with 
the base stations A and B, both the priority values associated 
with the base stations A and B become "110", i.e., equal to 
each other, as shown in FIG. 7. 

If the pilot reception power or available channel count 
associated with the base station A decreases in this state, 
since the priority value associated with the station B 
becomes larger than that associated with the base station A, 
the target station to which the mobile station sets a radio path 
becomes the base station B. 

In contrast to this, if the pilot reception power or available 
chaimel ootmt associated with the base station B decreases 
in this state, since the priority value associated with the 
station A becomes laiger than that associated with the base 
station B, the target station to which the mobile station sets 
a radio path becomes the base station A. 

If the available channel count of the base station A is 10", 
and the available channel count of the base station A is "40", 
a point D becomes a handoff boundary where the pilot 
reception power value associated with the base station A is 
"100" and the pilot reception power value associated with 
the base station B is "70", as shown in FIG. 8. Hie point D 
is closer to the base station A than the middle point between 
the base stations A and B. Assume that a mobOe station is in 
a communication while connecting a radio path to the base 
station B. In this case, even if the mobile station moves to 
the base station A ade, handoff to the base station A with a 
small available channel count does not easily occur. Assume 
that the mobile station is in a communication while con- 
necting a radio path to the base station A. In this case, if the 
mobile station moves to the base station B side, handoff to 
the base station B with a large available channel count easily 
occurs. 

Consequently, i^ for example, the available channel 
counts of the base stations 1-1 to 1-7 in FIG. 3 are equal to 
each other, the sizes of the ceUs formed by the re^>ective 
base stations 1 are equal to eadi other as in the case of the 
conventional cells in FIG. 2, I^ for example, the available 
channel count of the base station 1-1 is smaller than that of 
each of the adjacent base stations 1-2 to 1-7 in FIG. 3, Le., 
the traffic is concentrating on the base station 1-1, cells S-2 
to S-7 formed by the base stations 1-2 to 1-7 extend toward 
the base station 1-1, and a cell S-1 fonned by the base station 
1-1 reduces^ as shown in FIG. 9. 

The traffic concentrating on the base station 1-1 is there- 
fore distributed to the adjacent base stations 1-2 to 1-7, thus 
reducing the traffic concentration. 

Furthermore, in this embodiment, the changing of the 
sizes of cells is realized by chang^ the determination 
condition for determining whether the handoff processing is 
performed. This processing can therefore be implemented 
by only slightly dianging software processus. This makes 
it possible to minimize increases in facilities and complexity 
and cumbersomeness of processing. 
<Second £mbodiment> 

The second embodiment of the present invention will be 
described next 

A mobile communication system according to this 
embodiment has the same arrangement as that of the first 
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embodiment. The operation of the second embodiment is mobile station located near the middle position between two 

almost the same as that of the first embodiment except that base stations. This may lead to an tmstable communication, 

the contents of handoffuse/nonuse determination processing In this embodim^t, however, the position of a cell 

are changed as follows. boundary is changed only when trafiGc concentration occurs 

A base station control section 21 in this embodiment 5 to some degree in the specific base station 1 as descnbed 

causes a handoff control means 21a to execute handoff above, i.e., only when the trafiSc needs to be distributed. This 

use/nonuse determination processing in accordance with the can greatly reduce the possibility of the above inoonvc- 

notification of a pilot reception power value, as shown in nience. 

FIG. 10. <Third Embodiment> 

In this handofif use/nonuse determination processing, first lO The third embodiment of the present invention will be 

of all, tbe base station control section 21 checks whether the descnbed next. 

available channel count of the self-station is equal to or The arrangement of a mobile communication system 

smaller than a predetermined value (step STll). according to this embodiment is almost tbe same as that of 

If it is determined that the available channel count of the the first embodiment except for tbe arrangement of a base 

self-station is larger than the predetermined value, the base 15 station controller. 

station control section 21 calculates the sum of the pilot FIG. 11 is a functional block diagram showing the 

reception power value associated with the self-station and arrangement of the base station controller in this embodi- 

notified firom the mobile station and the available channel ment. 

count of the self -station, and sets it as a self-station priority As shown in FIG. 11, the base station controller includes 

value as in the first embodiment descnbed above (step zo m base station interface sections 31 (31-1 to 31 -m), n other 

ST12). If the available channel cotmt of the self-station is network interface sections 32 (32-1 to 32-n), n vocoders 33 

equal to or smaller than the predetermined value, the base (33-1 to 33-n), a switching section 34, and a control station 

station control section 21 sets tbe notified pilot reception control section 36. That is, the base station controller in this 

power value associated with the self-station as a self-station embodiment uses the control station control section 36 in 

priority value (step ST13). 25 place of the control station control section 35 of the base 

Sut^quently, the base station control section 21 checks station controller in the first embodiment, 

the available channel count of a candidate station as in the The control station control section 36 implements an 

first embodiment (step ST14) to determine whether the arbitrary path setting function by collectively controlling the 

available chaimel coimt of this candidate station is equal to respective portions of the base station controller described 

or smaller than the predetermined value (step STIS). 30 above, and performs control processing for each base station 

If it is determined that the available channel count of the 1 by supplying control data thereto, 

candidate station is larger than the predetermined vahie, the For example, the control station control section 36 is 

base station control section 21 calculates the sum of the pilot mainly formed fonn a microprocessor; and includes a oor- 

reception power value associated with the candidate station rection value generating means 36^ in addition to various 

and xKidfied fipom the mobile station and the available 35 general control means associated with the operation of the 

charmel count of the candidate station, and sets it as a above base station controller: This correction vahie gcner- 

candidate station priority vahic (^cp ST16). If, however, the ating means 36a generates a vahie (correction value) for 

available channel count of the candidate station is equal to each base station 1, which changes with a delay upon a 

or smaller than the predetermined value, tbe base station change in cbaimel count on tbe basis of the available diannel 

control section 21 sets the notified pilot reception power 40 count of each base station 1, and notifies each base station 

value associated with the candidate statk>n as a candidate 1 of ttus vahie, as needed. 

station priority value (step ST17)l The operation of the mobile communicatiDn system hav- 

Hie base station control section 21 compares the self- ing the above arrangement will be described next 

station priority value calculated in step STll or ST13 with First of all, in a control station 2, the control station 

the candidate station priority value calculated in step ST16 45 control section 36 causes the correction value generating 

or ST17 to determine whether the setf-station priority vahie means 36a to execute correction vahie generation processing 

is smaller than the candMate station priority vahic (step at predetermined time intervals (eg., 5-sec intervals) as 

ST18). shown in FIG. 12. FIG. 12 shows the processing associated 

If it is determined that tbe self-^tion priority value is with one base station 1. This processing is performed for 

equal to or larger than the candidate station priority value, so each base station 1. 

the base station control section 21 determines that handoff In this correction value generation processing, the control 

processing is not necessary (step ST19), and determines that station control section 36 checks the current available chan- 

handofif processing is necessary, only when the self-station nel count (current count) associated with tbe base station 1 

priority value is smaller than the candidate station priority as a target for which a correction value is to be generated 

value (step ST20). 55 (step ST21) so as to determine whether the current coimt is 

As described above, in this embodiment, only when the equal to the correction value set for the target base station 1 

available channel count is smaller than the predetermined (step ST22). 

value, priority value correction based on the available chan- If it is dbtermined that the current count is equal to the 

nel count is performed. Therefore, the cell size of eadi base correction value, the control station control section 36 

station 1 remains the same and is fixed in the state shown in 60 terminates this correction value generation processing, and 

FIG. 2 unless a certain degree of traffic concentration occurs keeps tbe correction value equal to the current count. If it is 

in a ^ecific base station 1. determined that the currrat count is different from the 

In the first embodiment described above, if a mobile correction value, the control station control section 36 then 

station in a communication frequently moves, the priority determines whether the current count is larger than the 

value of each base station frequently chaises, and the 6S correction value (step ST23). If it is determined that the 

position of each cell boundary may firequently change. In current count is larger than the correction value, the control 

this case, handoff operation is repeatedly performed for the station control section 36 adds "1'* to the correction value 
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(step ST24). If it is determined that the current count is equal 
to or smaller than the oorrectioD value, the control station 
control section 36 subtracts "1" from the correction value 
(step ST25). 

The above correction value generation processing is 5 
repeated at predetermined intervals. With this operation, 
when the correction value differs ficom the current count, the 
correction value is changed toward the current count "1" at 
a time at the predetermined intervals tmtil the current count 
becomes equal to the correction value. 

In response to the notification of a pilot reception power 
value, a base station control section 21 causes a handoff 
coatFol means 21a to execute handoff use/nonuse determi- 
nation processing as shown in FIG. 1^. 

In this handoff use/nonuse determination processing, the 
base station control section 21 checks correction values for 
a self-station and candidate station (step ST31). 

For example, determination on this self-station correction 
value and candidate station correction value is performed as 
follows. The base station control section 21 sends control 
data for requesting the notification of self -station and can- 20 
didate station correction values to the control station 2 
through a control station interface section 11. In the control 
station 2, upon reception of the control data sent firom the 
base station 1 through the base station interface section 31 
corresponding to the base station 1, the control station 25 
control section 36 generates control data for notifying the 
correction value determined by the above correction value 
generation processing for the designated base station 1, and 
sends the data to the base station 1 as the request source 
through the base station interface section 31 corresponding ^ 
to the base station 1 as the request source. Hie base station 
control section 21 receives the control data for notifying this 
correction value through the control station interface section 
11, and recognizes the control data, thereby checking the 
seLf-station and caixlidate station correction values. 

Subsequently, the base station control section 21 calcu- 35 
lates the sum of the pilot reception power value associated 
with the self-station and notified from the mobile station and 
the self-station correction value detennined in step ST31, 
and sets it as a self-station priority value (step ST32). The 
base station control section 21 also calculates the sum of the 40 
pilot reception power value associated with the candidate 
station and notified from the mobile station and the candi- 
date station correction value determined in step ST31, and 
sets it as a candidate station priority value (step ST33). 

The base station control section 21 then compares the 45 
self-station priority value calculated in step ST3E2 with the 
candidate station priority value calculated in step ST33 to 
determine whether the seff-«tation priority value is smaller 
than the candidate station priority value (step ST34). 

If it is determined that the self-station priority value is 50 
equal to or larger than the candidate station priority value, 
the base station control section 21 determines that handoff 
operation is not necessary (step ST35), and determines that 
handoff operation is necessary^ only when the self-station 
priority value is smaller than the candidate station priority 55 
value (step ST36). 

When the determination processing in step ST35 or ST36 
is complete, the base station control section 21 terminates 
this handoff use/nonuse determination proces^g. If it is 
determined that handoff operation is necessary, handoff 60 
processing is executed by a known procedure to change tbs 
base station 1, to which the mobile station that has notified 
the pilot reception power value connects a radio path, from 
the self-station to the candidate statioa 

In this embodiment, as in the first embodiment, traffic can 65 
be distributed by changing the size of each cell S in 
accordance with the trafiSc amotint. 
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In addition, according to this embodiment, even if the 
traffic amount associated with a given mobile station 1 
abruptly changes, the priority value associated with the base 
station 1 gradually changes. Assume that both the base 
stations A and B have an available channel count of 30, and 
"3(r is set as a correction value for each base station. Even 
if the traffic in the base station B abruptly increases, and the 
available channel coimt of the base station B become five, 
the correction value "30** for the base station B is not 
changed at this time. If the execution cycle of correction 
value generation processing is 5 sec, and the available 
channel count of die base station B remains the same, the 
correction, value from the base station B gradually changes, 
as shown in FIG. 14. After a lapse of 125 sec, the correction 
value becomes ''5'*, which is equal to the available channel 
coimt. 

Even if, therefore, the trafGc amount associated with a 
given base station 1 abruptly dianges, the size of each cell 
is gradually changed. This can therefore prevent an unstable 
state wherein the position of the cell boundary frequently 
changes, and handoff operation is repeated for the mobile 
station located near the middle position between two base 
stations. 

Hie present invention is not limited to the embodiments 
described above. For example, when one sector is divided 
into a plurality of sectors, traffic can be reflected in control 
in units of sectors. 

In each embodiment described above, an available chan- 
nel count is used as a traffic amount However, other 
information such as the munber of channels in use or 
channel utilization ratio can t>e used* 

In each embodiment described above, for the sake of 
descriptive convenience, a priority value is obtained by 
simply adding an available channel coimt to a pilot recqjtion 
value. However, an available channel count and a pilot 
reception power value are values in different spheres. 
Therefore, a proper priority value may not be obtained by 
simply adding these values. For this reason, the degrees of 
influence of an available channel count and pilot reception 
power value on a priority value may be optimized by 
multqilying at least the available channel count or pilot 
reception power value by a coefficient that is set to optimize 
the priority value. 

An available diannel count may be conv^ted into a 
predetemuned value (correction valiie) by using a conver- 
sion table instead of the above ooeffbient, and a priority 
value may be dTtained by adding this correction value to a 
pilot reception power value. In this case, for cxanq>le, the 
conversion table is provided in the base station control 
section 21, and conversion from an available channel count 
into a predetermined correction value is performed in accor- 
dance with a function Fl or F2 in FIG. 15. The function F2 
is ei^ressed as a curve in FIG. 15. In practice, however, this 
function cannot be expressed as a curve in a strict sense 
because predetermined correction values are made to cor- 
respond to the respective channel counts (integers). 

According to the function Fl, the correction value 
changes in proportion to the available diannel count. When, 
for example, the available chaimel count is "60^, the cor- 
rection value becomes '^X", and when the available channel 
count is "3(r, the correction value becomes "X/2". 

According to the function F2, if the available channel 
count is relatively small, the correction value to be added to 
the pilot reception power value is kept small. More 
specifically, when the available cfaaimel count is "60**, the 
correction value is "X" as in the case of a straight line L. 
When, however, the available channel count becomes "30", 
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the correction value becomes "X/3", which is smaller than 
that in the case of the straight line L. With the use of this 
function F2, the position of a cell boundary is not finequently 
changed while excessive traffic concentration does not occur 
in a specific base station^ Lc., traffic distribution need not be 5 
performed, thereby allowing stable communication. 

In each embodiment described above, each base station 1 
has the handoff control means. However, the control station 
2 may have the handoff control means. Alternatively, each 
base station 1 and the control station 2 may be implemented iq 
as independent stations. 

In each embodiment described above, the present inven- 
tion is applied to the CDMA mobile cooununication system. 
However, the present invention can be applied to TDMA 
(Time Division Multiple Access) and FDMA (Frequency 
Division Multiple Access) mobile communication sy^ems. 

Various changes and modifications can be made within 
the spirit and scope of the invention. 

As has been described above, according to the present 
invention, for example, a base station that should take charge 
of a mobile station as a target for which hando£f control is ^ 
to be performed is determined by comparing the priority 
values obtained by adding predetermined correction values 
corresponding to the traffic amounts in a plurality of base 
stations to the reception power values associated with pre- 
determined signals output firom the respective base stations 25 
in the target mobile station on the basis of the reception 
powers associated with the predetermined ^gnals output 
from the respective base stations in the target mobile station 
and the traffic amounts, e.g., the available channel counts, in 
the respective base ^tions. Handoff control is perfonned to 30 
allow the md>ile station to perform communication through 
this base station. 

According to another aspect of the present invention, lq 
addition to the above affect, for a base station whose traffic 
amount is smaller than a predetermined vahie, the reception 
power value in a mobile station which is related to a 
predet^mined s^nal output from this base station is set as 
a priority value. 

According to still another aspect of the present invention, 
in addition to one of the above aspects, the correction value 
generating means for generating a correction value that ^ 
changes with a delay upon a change in traffic in each base 
station is provided, and the correction vahie generated by 
this correction value generating means is used to select a 
base station. 

^tb these arrangements, traffic can be distributed with- 45 
out increasing the base station facilities and requiring com- 
plicated and cumbersome control, thereby providing stable 
communicatk>n services. In addition, the number of users 
accommodated can be maximiTed by traffic distribution. 

Additional advantages and mo(tifications will readily 50 
occur to those skilled in the art Therefore, the invention in 
its broader a^>ects is not limited to the specific details and 
representative embodiments shown and described herein. 
Accordingly, various modifications may be made without 
departing from the spirit or scope of the general inventive 
concept as defined by the appended claims and their equiva- 
lents. 

What is claimed is: 

1. A mobile communication system in which a plurality of 
base ^tions are distributed such that a communicatioo 
range of each base station overly communication ranges of ^ 
other adjacent base stations, and handoff control for a mobile 
station communicating through one of said plurality of base 
stations is performed on the basis of reception powers in said 
mobile station which are related to predetermined signals 
output from said respective base stations, comprising: 65 

means for selecting a base station for taking charge of said 
mobile station, for which the bandofF control is to be 
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performed, on the basis of priority values, the priority 
values being mathematical functions of reception pow- 
ers in said mobile station and traffic amoimts in said 
respective base stations, the reception powers being 
related to predetermined signals output firom said 
respective base stations; and 
means for performing handoff control to allow said 
mobile station to perform communication throiigh said 
selected base station. 

2. A system according to claim 1, wherein said base 
station selecting means selects a base station on the basis of 
priority values obtained by adding predetermined correction 
values corresponding to the tiamc amounts in said respec- 
tive base stations to reception power values in said mobile 
station for which bandoff control is to be performed, the 
reception power values being related to the predetermined 
signals output from said respective base ^tions. 

3. A system according to claim 2, wherein said base 
station selecting means adopts, as a priority value, a recep- 
tion power value in said mobile station which is related to a 
predetermined signal output from a base station whose 
traffic amount is smaller than a predetermined value. 

4. A system according to claim 1, wherein said system 
further comprises correction value generating means for 
generating a correction value that changes at delay intervals 
upon a change in the traffic amount in abase station, and said 
base station selecting means uses the correction value gen- 
erated by said correction value generating means to select 
said base station. 

5. A system according to claim 1, wherein said handoff 
control means is provided in each of said plurality of base 
stations and performs handoff control for a mobile station 
conmiunicatuig through said base station in wtiich said 
handoff control means is provided. 

6. A system according to daim 5, further comprising a 
control station for collectively controlling said plurality of 
base stations, said control station comprising traffic amount 
notification means for notifying eadi of said plurality of 
base stations of traffic amounts in said remaining base 
stations. 

7. A system according to claim 6, wherein said traffic 
amoimt notification means notifies each base station of the 
nuimber of available traffic channels in said remaining base 
stations. 

8. A mobile communication system in which a plurality of 
base stations are distributed such that a communication 
range of each base statK>n overlaps conununication ranges of 
other adjacent base stations, and handoff control for a mobile 
station conununicating through one of said plurality of base 
stations is performed on the basis of reception powers in said 
mobile station whidi are related to predetermined ^gnals 
output from said reactive base statbnsy comprising: 

means for selecting a base station far taking charge of said 
mobile station, for whidi the handoff control is to be 
performed, on the basis of reception powers in said 
mobile station and traGGc amounts in said respective 
base stations, the reception powers beiiig related to 
predetermined signals output from said respective base 
stations; 

means for performing handoff control to allow said 
mobile station to perform conununication through said 
selected base station; and 

correction value generating means having a conversion 
table for converting a traffic amount in each base station 
into a predetermined correctk>n value, and said base 
station selecting means mathematically combines the 
correction value generated by said correction value 
generating means with a reception power to select a 
base station. 

9. Abase station used in a mobile communication system 
in which a plurality of base stations are distributed such that 



04/30/2003, EAST Version: 1.03.0002 



us 6,295,451 Bl 



17 



18 



a communication range of each base station overlaps com- 
munication ranges of other adjacent base stations, and 
handoff control for a mobile station communicating through 
one of said plurality of base stations is performed on the 
basis of reception powers in said mobile station which are 
related to predetermined signals output from said respective 
base stations^ comprising: 

means for selecting a base station for taking charge of said 
mobile station, for which the handoff control is to be 
performed, on the basis of priority values^ the priority 
values being mathematical functions of reception pow- 
ers in said mobile station and traf&c amounts in said 
respective base stations, the reception powecs being 
related to predetermined signals output from said 
respective base stations; and 
means for performing handoff control to allow said 
mobile station to perform communication through said 
selected base station. 

10. Abase station according to claim 9, wherein said base 
station selecting means selects a base station on the basis of 
priority values obtained by adding predetermined correction 
values corresponding to the traf5c amounts in said respec- 
tive base stations to reception power values in said mobile 
station for which handoff control is to be performed, the 
reception power values being related to the predetermined 
signals output from said respective base stations. 

11. Abase station according to claim 9, wherein said base 
station selecting means adopts, as a priority value, a recep- 
tion power value in said mobile station which is related to a 
predetermined signal output &om a base station whose 
trafEc amount is smaller than a predetermined value. 

12. A base station according to claim 9, \^erein said 
system further comprises correction value generating means 
for generating a correction value that changesdelay intervals 
upon a change in the tra£5c amount in a base station,, and said 
base station selecting means uses the correction value gen- 
erated by said correction value generating means to select 
said base station. 

13. Abase station used in a mobile communication system 
in which a plurality of base stations are distributed sudi that 
a communication range of each base station overlaps com- 
muiucation raises of other adjacent base stations, and 
handoff control for a mobile station communicating through 
one of said plurality of base stations is performed on the 
basis of reception powers in said mobile station which are 
related to predetermined signals ou^t £rom said respective 
base stationSi, comprising: 

means forselecting a base station for taking charge of said 
mobile station, for which the handoff control is to be 
performed, on the basis of reception powers in said 
mobile station and traffic amounts in said respective 
base stations, the reception powers being related to 
predetermined signals output £rom said re^tective tntse 
stations; 

means for performing handoff control to allow said 
mobile station to perform communication through said 
selected base station; and 

correction value generating means having a conver^oo 
table for converting a traf5c amount in each base station 
into a predetermined correction value, and said base 
station selecting means mathematically combines the 
correction value gmerated by said correction value 
generating means with a reception power to select a 
base station. 

14. Abase station controller used in a control station for 
collectively controlling a plurality of base stations in a 
mobile communication system in which said plurality of 
base stations are distributed such that a communication 
range of each base station overlaps communication ranges of 
other adjacent base stations, and handoff control for a mobile 
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Station communicating through one of said plurality of base 
stations is performed on the basis of reception powers in said 
mobile station which are related to predetermined signals 
output &om said respective base stations, said base station 
controller compriang: 

means for managing trafiEc amounts in said respective 

base stations; and 
traffic amount notification means for, in response to a 
request firom any one of said plurality of base stations, 
notifying said base station as a request source of the 
traffic amounts in said remaining base stations, the 
traffic amounts being used with the reception powers to 
determine a base station that should take charge of said 
mobile station for which the handoff control is to be 
performed. 

15. A base station controller according to claim 14, 
wherein said traffic amount managing means manages the 
number of available trafiQc chaimels in each base station. 

16. A base station controller according to claim 14, 
wherein said traffic amount notification means notifies said 
base station of the number of available traffic channels in 
said remaining base stations. 

17. In a mobile commuinication system having a plurality 
of base stations, wherein a coverage area of each base station 
ovedaps a coverage area of other base stations, a method for 
controlling handoff of a communication involving a mobile 
station conununicating through one of the plurality of base 
stations, said method comprising the step of: 

determining whether to handoff a communication involv- 
ing a mobile station being handled by a base station to 
another base station based on received power signals in 
said mobile station related to predetermined signals 
output by base statbns other than the base station 
handling the communication and an amount of com- 
munication trafOc being handled by each other base 
station; and 

selecting one of the other base stations ta handoff the 
communication to based on priority values, the priority 
values being a function of the received power signals 
and the amotmt of oommunicatioa traffic being handled 
by each other base station. 

18. The method of daim 17 further comprising the step of 
notifying the base station handling the communication of the 
amount of oomnmnication traffic being handled by the other 
base stations^ 

19. The method of claim 18 wherein said step of notifying 
further includes notifying the base station handling the 
communication of the number of available traffic charmels in 
other base stations. 

20. Id a mobile communfcatfon system having a plurality 
of base stations, wherein a coverage area of each base station 
ovedaps a coverage area of other base stations^ a base station 
handling a communication invotvir^ a mobile station, said 
base station comprising: 

a receiver configured to receive information regarding 
power signals received by said mobile statbn related to 
predetermined signals output fiom the base station 
handling the communication and other base stations 
and an amount of communication traffic being handled 
by each of the other base stations; and 

a processor configured to generate first and second pri- 
ority values, a first priority value being a mathematical 
function of the information received regarding power 
signals and the amount of communication traffic being 
handled by a first other base station, the second priority 
value being a function of the power signal of said base 
station handling the communication and the amount of 
communication traffic being handled by said base sta- 
tion handling the communication, and said processor 
configured to determine whether to handoff the com- 
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munication involving said mobile station to the first 
other base station based on the fiist and second priority 
values. 

21. The base station of claim 20, wherein the amount of 
communication trafSc being handled by each other base 
station is the number of available charmels in the other base 
station. 

22. The base station of claim 20, wherein said processor 
is configured to generate a third priority value, the third 
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priority value being a mathematical function of the infor- 
mation regarding power signals and the amount of commu- 
nication trafGc being handled by a second other base station, 
said processor configured to determine whether to handoff 
the conmiunication involving said mobile station to the first 
other base station based on the first, second and third priority 
values. 
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